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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical information 
detector and a pulse wave measuring instrument capable of 
reducing restrictions of a using condition without a large-scale 
light shielding structure. 

SOLUTION: For the pulse wave measuring instrument, an 
instrument main body is mounted to an arm with a wrist band and a 
detector 30 is mounted to a finger with a band for fixing a sensor. 
At the time of irradiating light toward the finger from LED 31, this 
light reaches a blood vessel to be reflected. The reflected light is 
received by a phototransistor 32 and the received light quantity 
corresponds to the variation of a blood quantity generated by the 
pulse wave of blood. In this case, an LED 31 uses a blue LED and 
its light emitting wavelength peak is 450 nm. The received light 
wavelength area of the phototransistor 32 is in a wavelength area 
from 300 nm to 600 nm. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which irradiates light towards a living 
body, detects the reflected light from a living body in more detail about biological information metering 
devices, such as a pulse wave metering device, and measures biological information, such as a pulse 
wave. 
[0002] 

[Description of the Prior Art] Change of the amount of blood is optically detected to the equipment 
which measures biological information, such as a pulse wave, and there is electronic equipment which 
displays biological information based on the detection result in it. In this optical pulse wave metering 
device (biological information metering device) By irradiating light from light emitting devices, such as 
LED (light emitting diode), at a fingertip etc., and receiving the reflected light from a living body (blood 
vessel) by photo detectors, such as a photo transistor Blood volume change produced by the pulse wave 
of blood is detected as change of light income, and infrared light is conventionally used as a light on 
which change of a pulse rate or a pulse wave is displayed based on the pulse wave signal acquired by 
this and which is irradiated from a light emitting device. Here, if outdoor daylight (sunlight) shines on a 
photo detector, since light income will be changed with fluctuation of the amount of incidence of 
outdoor daylight, in the conventional pulse wave metering device, the effect of outdoor daylight is 
suppressed by covering detection sections, such as a fingertip, with protection- from-light covering. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional pulse wave metering device, 
even if how much large-scale, when protection- from-light covering to outdoor daylight is used in the 
location where outdoor daylight called the outdoors hits, a part of outdoor daylight reaches a photo 
detector through the finger itself, and there is a fault of originating in changing the illuminance of 
outdoor daylight and being easy to generate incorrect detection of a pulse wave. Therefore, in order for 
there to be constraint that it can be used only in the location where outdoor daylight does not shine upon 
the conventional pulse wave metering device, or the location whose illuminance of outdoor daylight was 
fixed and to ease this constraint, still more nearly large-scale protection-from-light structure is needed, 
and a pulse wave metering device cannot be miniaturized. In order to cancel this trouble, the outdoor 
daylight sensing element which detects outdoor daylight in addition to the detection equipment of a 
pulse wave is prepared in JP,57-74009,U, and the pulse wave sensor with which the effect is 
compensated is indicated based on the detection result of the outdoor daylight by the outdoor daylight 
sensing element. However, each cure to the outdoor daylight thought out so far is deficient in 
establishing an outdoor daylight sensing element and a compensating network in a pulse wave sensor 
barring the miniaturization and low-pricing etc. to practicality. 

[0004] The result of having examined various reasons which an invention-in-this-application person 
originates in changing the illuminance of outdoor daylight in view of such a trouble, and incorrect 
detection of a pulse wave generates, The infrared light used for the detection system in the conventional 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 6/8/2004 



Page 2 of 10 



pulse wave metering device Since the transmission in a living body was too large, it was because 
outdoor daylight penetrates the living body itself and tends to reach a photo detector, even if it attaches 
protection-from-light covering, and when canceling this trouble, the conclusion that the practical cure 
against outdoor daylight was possible was reached. 

[0005] Then, by using the optical system which cannot be easily influenced of outdoor daylight, even if 
the technical problem of this invention does not have large-scale protection-from-light structure, it is to 
offer the biological information detection equipment and the pulse wave metering device which can ease 
the constraint to a service condition. 
[0006] 

[Means for Solving the Problem] The detection means equipped with the light-emitting part which 
irradiates light towards some living bodies in this invention and the light sensing portion which receives 
the light which this light-emitting part emitted through a living body, i.e., the light sensing portion 
which receives the reflected light from a living body, in order to solve the above-mentioned technical 
problem, In the biological information metering device which has a living body information-display 
means to display biological information based on the detection result of this detection means, it has the 
description to display biological information based on the detection result in the wavelength field from 
about 300nm to about 700nm of a detection means. 

[0007] the time of hitting performing detection in this wavelength field, for example, making the 
luminescence wavelength field of a light-emitting part into the range from about 300nm to about 700nm 
at least, and setting the light-receiving wavelength field of a light sensing portion to lambdanm — a 
light-receiving wavelength field - the following formulas 0 < - lambda <= It considers only as the 
range expressed with 700. 

[0008] Such a biological information metering device can constitute the pulse wave metering device 
which displays the pulse wave information as biological information based on the detection result of for 
example, a detection means. 
[0009] 

[Function] In the pulse wave metering device (biological information metering device) concerning this 
invention, by irradiating light from light-emitting parts, such as LED, at a finger, a wrist, etc., and 
detecting the reflected light from a blood vessel by light sensing portions, such as a photo transistor, 
blood volume change produced by the pulse wave of blood is detected as change of light income, and 
change of a pulse rate or a pulse wave is displayed based on the pulse wave signal acquired by this. In 
this invention, biological information is displayed based on the detection result in the wavelength field 
from 300nm to 700nm of a detection means. The wavelength field of a light-emitting part considers as 
the range from at least 300nm to 700nm by hitting performing detection in this wavelength field, and 
among the light contained in 700nm or less, then outdoor daylight in a light-receiving wavelength field, 
while light 700nm or less makes a finger a transparent material and a wavelength field does not reach 
even a light sensing portion, the light of a low wavelength field is almost absorbed on a skin front face 
from 300nm. Therefore, a detection result can measure biological information from the detection result 
of the wavelength field from 300nm to 700nm only based on the light of a light-emitting part, without 
being influenced of outdoor daylight. So, since incorrect detection of the pulse wave resulting from 
outdoor daylight does not occur unless outdoor daylight shines on a detection section directly, even if it 
does not establish large-scale protection-from-light structure, the constraint to a service condition can be 
eased. 

[0010] Moreover, the hemoglobin in blood has a more remarkably [ than the absorbancy index to 
infrared light ] large absorbancy index to the light which has a wavelength field in the range from 
300nm to 700nm. 

[001 1] The luminous intensity which will reflect the light which has a wavelength field in the range 
from 300nm to 700nm according to the extinction property of this hemoglobin from a living body 
(blood vessel) if a living body is turned and irradiated follows blood volume change, and changes a lot. 
So, the S/N ratio of a pulse wave signal improves. 
[0012] 
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[Example] One example of this invention is explained based on a drawing. 

[0013] (Whole configuration) The sectional view showing typically the physical relationship of the 
finger and optical element which the explanatory view showing the busy condition of the pulse wave 
metering device which drawing 1 requires for an example, drawing 2 (a), (b), and (c) equipped with the 
detection equipment of a pulse wave metering device, and drawing 3 are the explanatory views showing 
actuation of the detection equipment with which the finger was equipped. 

[0014] In drawing 1 , the profile configuration is carried out from the body 10 of equipment which has 
wrist watch structure, the cable 20 pulled out from this body 10 of equipment, the detection equipment 
30 formed in the tip side of this cable 20, and the bands 40 for sensor immobilization, such as a product 
made of rubber for equipping a finger, a wrist, etc. with this detection equipment 30, with the pulse 
wave metering device 1 (biological information metering device) of this example. 

[0015] The body 10 of equipment consists of wristbands 12 for equipping an arm with the clock housing 
11 with which total tide ability was built in, and this clock housing 11. The liquid crystal display 13 
which displays the pulse wave information (biological information) based on the detection result in 
detection equipment 30 etc. in addition to current time or a date is constituted at the front-face side of 
clock housing 1 1 . Moreover, inside clock housing 1 1 , in order to display change of a pulse rate etc. 
based on the detection result by detection equipment 30, the data-processing circuit 50 which performs 
signal processing to a detecting signal etc. is also built in, and the living body information-display 
means 60 is constituted by this data-processing circuit 50 and liquid crystal display 13. In addition, the 
button switches 111 and 1 12 for performing time-of-day doubling, a switch of a display mode, etc. are 
formed in the lateral surface of clock housing 11. 

[0016] The power source of the pulse wave metering device 1 is a cell built in clock housing 11, and a 
cable 20 can input the detection result of detection equipment 30 into the data-processing circuit 50 
within clock housing 1 1 while supplying power to detection equipment 30 from a cell. 
[0017] By this example, the piece of Velcro is stretched by the band 40 for sensor immobilization, and 
as a continuous line shows, the band 40 for sensor immobilization can be attached in drawing 1 at it, 
where detection equipment 30 is stuck to the root of a finger. Moreover, it is also possible to consider as 
the condition of having stuck detection equipment 30 to the fingertip at drawing 1 , as a dotted line 
shows. 

[0018] Detection equipment 30 is being fixed to the inside of the band 40 for sensor immobilization as 
an optical unit 300 of a core box, and as typically shown in it at drawing 2 (a), (b), and (c), LED3 1 and a 
photo transistor 32 are turned to the finger. Here, where detection equipment 30 is stuck to the root of a 
finger, when it attaches in drawing 2 (a), the condition that LED31 and a photo transistor 32 were 
located in a line in the die-length direction of a finger is shown. Where detection equipment 30 is stuck 
to a fingertip, when it attaches in drawing 2 (b), the condition that LED3 1 and a photo transistor 32 were 
located in a line in the die-length direction of a finger is shown. Where detection equipment 30 is stuck 
to a finger, when it attaches in drawing 2 (c), the structure to which LED3 1 and a photo transistor 32 
were located in a line in the direction of the surroundings of a finger is shown. 
[0019] In this example, as shown in drawing 3 , light is irradiated towards a finger from LED31, the 
light reflected from the living body (blood vessel) is received by the photo transistor 32, and a pulse 
wave is detected from a living body (blood vessel). 

[0020] It is in charge of detection of this pulse wave, and biological information is displayed in this 
example based on the detection result in not infrared light but the wavelength field from 300nm to 
700nm. That is, with detection equipment 30, the light-receiving wavelength field has used the photo 
transistor 32 700nm or less, and displays biological information as LED3 1 which has a luminescence 
wavelength field in the range from 300nm to 700nm based on the detection result in the wavelength 
field from 300nm to 700nm which is the lap field. While light 700nm or less makes a finger a 
transparent material and a wavelength field does not reach even a photo transistor 32 (light sensing 
portion) among the light contained in outdoor daylight as it will mention later, if this detection 
equipment 30 is used, light 300nm or less is almost absorbed on a skin front face. 
[0021] Therefore, a detection result is because biological information is measurable from the detection 
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result of the wavelength field from 300nm to 700nm only based on the light of a light-emitting part, 
without being influenced of outdoor daylight. 

[0022] Here, the light emitted from LED31 reaches even a blood vessel through a finger, as the part 
shows by the arrow head C, and as the reflected light from the hemoglobin in blood shows by the arrow 
head D, it reaches a photo transistor 32. The quantity of light received in this path is the amount of 
reflexes. Moreover, it reflects on a finger front face and the light emitted from LED31 reaches a photo 
transistor 32, as the part shows by the arrow head E. The quantity of light received in this path is the 
amount of cutaneous reflexes. Furthermore, it absorbs or distributes within a finger and a part of light 
emitted from LED31 and light reflected from the blood vessel do not reach a photo transistor 32, as 
arrow heads F and G show. 

[0023] As this LED31, by this example, blue LED of an InGaN system (indium-gallium-nitrogen 
system) is used, the emission spectrum has a luminescence peak in 450nm, as shown in drawing 4 , and 
the luminescence wavelength field is located in the range from 350nm to 600nm. It is made to 
correspond to LED31 which has this luminescence property, and in this example, as a photo transistor 
32, the photo transistor of a GaAsP system (gallium-arsenic-Lynn system) is used, as shown in drawing 
5 , the light-receiving wavelength field of a component own [ the ] has a main sensibility field in the 
range from 300nm to 600nm, and a sensibility field is in 300nm or less. Here, since the sensor unit 
which added the filter to the component is used as a photo transistor 32, an example of such a light- 
receiving wavelength field of a sensor unit has a main sensibility field in the range from 400nm to 
550nm, as shown in drawing 6 . Since power consumption is comparatively small, these LED31 and 
photo transistors 32 have long continuous duty time amount like the pulse wave metering device 1 of 
this example, even when driving total tide ability and a pulse wave measurement function by one small 
cell. 

[0024] (Configuration of detection equipment) With reference to drawing 7 - drawing 10 , the 
configuration of an optical unit is explained in full detail. A sectional view [ in / in a sectional view / in / 
drawing 7 , and / in drawing 8 / the A-A f line of drawing 7 / and drawing 9 / the B-B' line of drawing 7 ] 
and drawing 10 are the sectional views in the C-C line of drawing 7 . [ the top view of an optical unit ] 
[0025] in these drawings, the back lid 302 should cover the sensor frame 301 as the case object in the 
optical unit 300 — **, among those the section are components storage space. Immobilization of the 
back lid 302 to the sensor frame 301 is performed by three back lid setscrews 303. Moreover, the back 
lid setscrew 303 fixed the band 40 for sensor immobilization to the inferior surface of tongue of the back 
lid 302, and the band 40 for sensor immobilization is prolonged on both sides from the optical unit 300. 
From the interior of the sensor frame 301, the cable 20 is pulled out towards the direction which makes a 
right angle to this band 40 for sensor immobilization. A light transmission aperture is formed in the top- 
face part of the sensor frame 301 with a glass plate 304 (filter), and the circuit board 305 is being fixed 
to the interior of the sensor frame 301 so that this glass plate 304 may be countered. LED31, the photo 
transistor 32 (sensor unit with a filter), and the transistor 309 are mounted in the circuit board 305, and, 
as for LED31 and a photo transistor 32, the luminescence side and the light-receiving side are turned to 
the direction of a glass plate 304, respectively. In addition, the substrate setscrew 307 is stopped by two 
pins 306 inserted in from the top face of the sensor frame 301, and the circuit board 305 is being fixed to 
the sensor frame 301. Moreover, the grounded plate 308 is also being fixed by the pin 306. 
[0026] (Configuration of a data-processing circuit) With reference to drawing 1 1 , the configuration of 
the data-processing circuit 50 constituted inside clock housing 1 1 is explained. Drawing 1 1 is the block 
diagram showing the configuration of the data-processing circuit 50. 

[0027] In the data-processing circuit 50, the pulse wave signal transformation section 51 changes into a 
digital signal the signal inputted through the cable 20 from detection equipment 30, and outputs it to the 
pulse wave signal storage section 52. The pulse wave signal storage section 52 is RAM which 
memorizes the pulse wave data changed into the digital signal. The pulse wave signal operation part 53 
reads the signal memorized by the pulse wave signal storage section 52, performs frequency analysis to 
it, and inputs the result into the pulse wave component extract section 54. The pulse wave component 
extract section 54 extracts a pulse wave component from the input signal from the pulse wave signal 
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operation part 53, outputs it to the pulse rate operation part 55, and this pulse rate operation part 55 
calculates a pulse rate by the frequency component of the inputted pulse wave, and it outputs that result 
to a liquid crystal display 13. 

[0028] (Actuation) Actuation of the pulse wave metering device 1 constituted in this way is briefly 
explained with reference to drawing 1 , drawing 3 , and 1 1 . First, as shown in drawing 1 , while 
equipping an arm with the body 10 of equipment with a wristband 12, detection equipment 30 (glass 
plate 304 of the optical unit 300) is stuck on a finger with the band 40 for sensor immobilization. If light 
is irradiated towards a finger in this condition from LED31 as typically shown in drawing 3 , this light 
reaches a blood vessel, a part will be absorbed by the hemoglobin in blood and a part will reflect by it. 
The light reflected from the living body (blood vessel) is received by the photo transistor 32, and the 
light income change is equivalent to blood volume change produced by the pulse wave of blood. That is, 
if blood volume decreases while the reflected light becomes weak, when there is much blood volume, 
since the reflected light will become strong, a pulse etc. is detectable if change of reflected light 
reinforcement is supervised by the photo transistor 32. In order to perform this detection, in the data- 
processing circuit 50 shown in drawing 1 1 , the signal inputted from the photo transistor 32 (detection 
equipment 30) is changed into a digital signal, frequency analysis etc. is carried out to this digital signal, 
and a pulse rate is calculated. And the pulse rate for which it asked by the operation is displayed on a 
liquid crystal display 13. That is, the pulse wave metering device 1 functions as pulsometer. 
[0029] (Effectiveness of an example) In this example, the luminescence wavelength field of LED31 is 
located in the range from 350nm to 600nm, and the light-receiving wavelength field of a photo transistor 
32 has a main sensibility field in the range from 300nm to 600nm. Moreover, the light-receiving 
wavelength field when using the unit which combined the component and the filter as a photo transistor 
32 is located in the range from 400nm to 550nm. Even if it measures a pulse wave in the state of the 
easy protection from light shown in drawing 1 , a wavelength field among the light contained in outdoor 
daylight therefore, light 700nm or less Even a photo transistor 32 (light sensing portion) is not reached 
by making a finger into a transparent material, and since only the light of a wavelength field which does 
not affect detection passes along a finger as a transparent material, even if outdoor daylight is equivalent 
to the exposed part of a finger, by this example, the effect of outdoor daylight does not attain to the 
detection result of a pulse wave. Moreover, the S/N ratio of the pulse wave signal based on blood 
volume change at this example is high. This reason is explained below. 

[0030] First, the reason for being hard to be influenced of outdoor daylight is explained with reference to 
drawing 12 (a). The wavelength of light and the relation of whenever [ light transmission / of the skin ] 
are shown in drawing 12 (a). Here, the transparency property in the light whose wavelength of the 
transparency property in the light whose wavelength of the transparency property in the light whose 
wavelength of the transparency property in the light whose wavelength of polygonal-line a is 200nm, 
and polygonal-line b is 300nm, and polygonal-line c is 500nm, and polygonal-line d is 700nm, and 
polygonal-line e show the transparency property in the light whose wavelength is 1 micrometer. It does 
not arrive to a photo transistor 32 through [ even if the part of the finger with which outdoor daylight is 
not covered in the band 40 for sensor immobilization since, as for light 700nm or less, the wavelength 
field among the light contained in outdoor daylight so that clearly from this drawing cannot tend to 
penetrate a finger easily irradiates, as a dotted line X shows to drawing 3 ] a finger. So, like this 
example, if light 700nm or less is used as a detection light, since the effect of outdoor daylight can be 
suppressed, use on the outdoors is possible [ even if it does not cover a finger on a large scale, it is only 
a wrap about the necessary minimum range, and ] for the pulse wave metering device 1 of this example. 
In addition, since the light of a low wavelength field is almost absorbed on a skin front face, a light- 
receiving wavelength field substantial also as 700nm or less is set to 300nm - 700nm from 300nm in a 
light-receiving wavelength field. 

[0031] On the other hand, if the photo transistor of a silicon system is used near 880nm like before using 
LED which has a luminescence peak, the light-receiving wavelength range will reach the range from 
350nm to 1200nm, as shown in drawing 13 . Therefore, in the conventional optical system (detection 
equipment), since the pulse wave is detected based on the detection result by light with a wavelength of 
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1 micrometer which reaches even a light sensing portion easily by making a finger into a transparent 
material among outdoor daylight at drawing 3 as an arrow head Y shows, i.e., the light shown by 
polygonal-line e of drawing 12 (a), the incorrect detection resulting from fluctuation of outdoor daylight 
tends to take place. 

[0032] Next, with the pulse wave metering device 1 of this example, the S/N ratio of a pulse wave signal 
explains a high reason with reference to drawing 12 (b). Drawing 12 (b) is the explanatory view showing 
the relation between the wavelength of light, and the extinction property of various kinds of hemoglobin. 

[0033] It is a curve Hb02 about the extinction property of the hemoglobin which has shown the 
extinction property of oxygen and uncombined hemoglobin to drawing 12 (b) with Curve Hb, and has 
been combined with oxygen. It is shown. As these curves show, the hemoglobin in blood has a large 
absorbancy index to the light from 300nm to 700nm, and its wavelength is large several times to about 
100 or more times as compared with the absorbancy index to the light whose wavelength which is the 
conventional detection light is 880nm. Therefore, like this example, when an absorbancy index uses the 
light of a large wavelength field (from 300nm to 700nm) as a detection light according to the extinction 
property of hemoglobin, since the detection value changes with sensibility sufficient to blood volume 
change, it is high. [ of the detection ratio (S/N ratio) of the pulse wave based on blood volume change ] 
[0034] (The amount of invasion of the outdoor daylight in each protection- from-light conditions) In 
evaluating the pulse wave metering device 1 of this example, only the amount of invasion of outdoor 
daylight was measured as compared with the conventional pulse wave metering device (example of a 
comparison), changing the protection-from-light range to a finger from conditions 1 to conditions 5, as 
drawing 14 (a) - (e) shows. Here, light-receiving sensibility presented evaluation with the sample 1 
using the 400 to 600nm photo transistor 32 as a pulse wave metering device 1 of this example, and the 
sample [ sensibility / light-receiving ] 2 using the 300 to 700nm photo transistor 32. On the other hand, 
evaluation was presented with the samples 3, 4, and 5 from which light-receiving sensibility shifted 
[ range / from 300nm to 700nm ] as an example of a comparison. As shown in drawing 14 (a), 
conditions 1 in addition, the condition and conditions 2 which covered the root of an index finger by 
width of face of 10mm by protection- from-light covering As shown in drawing 14 (b), the condition and 
conditions 3 which covered the root of an index finger by width of face of 20mm by protection- from- 
light covering As shown in drawing 14 (c), the condition and conditions 4 which covered the root of an 
index finger by width of face of 40mm by protection-from-light covering As shown in drawing 14 (d), 
the condition which covered the root of an index finger by width of face of 70mm by protection-from- 
light covering, and conditions 5 are in the condition which covered the root of the whole index finger 
and the thumb, the root of the middle finger, and near the root of each finger with protection-from-light 
covering, as shown in drawing 14 (e). 

[0035] The measurement result of the amount of invasion of the outdoor daylight under such a 
monograph affair is shown in Table 1 . In addition, the amount of invasion of outdoor daylight is 
expressed with the output current (unit muA) of a photo transistor. 
[0036] 
[Table 1] 
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[0037] Since the light in the wavelength field from 300nm to 700nm is received according to the pulse 
wave metering device 1 (samples 1 and 2) of this example as shown in Table 1, the effect of outdoor 
daylight can be disregarded also on condition that any which were performed this time. It is because 
light 700nm or less makes a finger a transparent material and a wavelength field does not reach even a 
photo transistor 32 (light sensing portion) among the light contained in outdoor daylight. Therefore, 
according to the pulse wave metering device 1 of this example, it is enough if a finger is covered by 
width of face of 10mm with detection equipment 30 self or the band 40 (protection-from-light covering) 
for sensor immobilization. On the other hand, the effect of outdoor daylight can be disregarded only in 
the condition (conditions 5) of having covered over the large range to the root of the whole index finger 
and the thumb, the root of the middle finger, and near the root of each finger, and large-scale protection- 
from-light structure is required of the pulse wave metering device (samples 3, 4, and 5) of the example 
of a comparison. 

[0038] LED31 (source of blue glow) whose luminescence wavelength peak is 450nm is used again. 
(Effect of the outdoor daylight under each environment) The pulse wave metering device 1 of the 
example of the book [ field / light-receiving wavelength ] using the photo transistor 32 of the GaAsP 
system from 300nm to 600nm, Using LED whose luminescence wavelength peak is 880nm, a light- 
receiving wavelength field is related with the pulse wave metering device (example of a comparison) 
using the photo transistor from 350nm to 1200nm, and the result of having compared and examined the 
degree of the effect of outdoor daylight is shown in drawing 15 and drawing 16 . In addition, the data 
shown in drawing show the result of having carried out frequency analysis to the detection result of a 
pulse wave, and the peak which attached the arrow head among many peaks is equivalent to the 
frequency of a pulse wave. 

[0039] The measurement result of the pulse wave when running the bottom of a dark-room environment 
is shown in drawing 15 (a), equipping an arm with the pulse wave metering device of this example. The 
measurement result of the pulse wave when running to an one direction toward sunlight is shown in 
drawing 15 (b), equipping an arm with the pulse wave metering device of this example. The 
measurement result of the pulse wave when running with the surroundings, equipping an arm with the 
pulse wave metering device of this example, so that the relative sense of sunlight may be changed is 
shown in drawing 15 (c). Also in which conditions shown in these drawings, the peak of the pulse wave 
which attached the arrow head is clear as compared with other peaks, and it turns out that the pulse wave 
metering device 1 of this example cannot be easily influenced of outdoor daylight. 
[0040] The measurement result of the pulse wave when running the bottom of a dark-room environment 
is shown in drawing 16 (a), equipping an arm with the conventional pulse wave metering device. The 
measurement result of the pulse wave when running to an one direction toward sunlight is shown in 
drawing 16 (b), equipping an arm with the pulse wave metering device of this example. The 
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measurement result of the pulse wave when running with the surroundings, equipping an arm with the 
pulse wave metering device of this example, so that the relative sense of sunlight may be changed is 
shown in drawing 16 (c). As shown in these drawings, the conventional pulse wave metering device is 
understood that it cannot measure under the conditions which measurement of a pulse wave is possible 
only under a dark-room environment, and outdoor daylight hits. 

[0041] (Relative sensibility of a pulse wave signal) Next, in the pulse wave metering device 1 and the 
conventional pulse wave metering device (example of a comparison) of this example, the result which 
compared the pulse wave signal level (muA) when measuring a pulse wave, the whole reflected light 
level (muA), and the ratio of the pulse wave signal included in the reflected light, and was examined is 
shown in Table 2. the sample [ field / luminescence wavelength ] 6 in here using 420 to 480nm LED31 
(the luminescent color is blue) as a pulse wave metering device 1 of this example ~ in addition, the 
luminescence wavelength field presented evaluation also with the sample 7 using 540 to 570nm LED31 
(the luminescent color is green). 

[0042] By the sample 7, the thing of a GaP system is used as LED31 with the green luminescent color, 
LED31 of this GaP system has a main luminescence field for that emission spectrum distribution in the 
range from 540nm to 570nm, as shown in drawing 17 , and a luminescence field reaches even the range 
from 520nm to 600nm. By the sample 7 using LED31 of this GaP system, it is made to correspond to 
that luminescence property, and the photo transistor 32 of a GaP system is used, and the photo transistor 
32 of this GaP system has a sensibility field for that light-receiving sensibility property in the range from 
200nm to about 700nm, as shown in drawing 1 8 . 

[0043] In addition, evaluation was presented with the samples 8, 9, and 10 from which the luminescence 
wavelength field shifted [ range / from 300nm to 700nm ] as an example of a comparison. 

0044] This evaluation result is shown in Table 2. 
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[0046] Since the luminescence wavelength field uses a certain light of within the limits from 300nm to 
700nm according to the wavelength field where the absorbancy index of the hemoglobin in blood is 
large according to the pulse wave metering device 1 (samples 6 and 7) of this example as shown in 
Table 2, the ratio of the pulse wave signal included in the reflected light is as large as 0.019 and 0.013, 
and sensibility is high. On the other hand, the ratio of the pulse wave signal included in the reflected 
light in the pulse wave metering device (samples 8, 9, and 10) of the example of a comparison is very as 
small as 0.002 or less, and sensibility is low. That is, the sensibility of the pulse wave metering device 1 
of this example improves by leaps and bounds by about about 10 times by the S/N ratio of a pulse wave 
signal as compared with the conventional thing. 

[0047] (Effect of the color of the skin) Next, the advantage that the sensibility of the pulse wave 
metering device 1 of this example is high shows the result of having examined not being influenced by 
the color of the skin in Table 3. The pulse wave metering device 1 (sample 1 1) of this example using 
LED (source of blue glow) which has the 450nm luminescence wavelength peak which is hard to reflect 
on the surface of the skin in this evaluation, It is related with the conventional pulse wave metering 
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device (the example of a comparison, sample 12) using LED which has the 880nm luminescence 
wavelength peak which is easy to reflect on the surface of the skin. The pulse wave of yellow-skinned 
races, a white, and a black man was measured, and the amount of cutaneous reflexes then detected, the 
amount of reflexes (the amount of reflection from a blood vessel), and the pulse wave component were 
computed, respectively. 
[0048] 
[Table 3] 
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[0049] Consequently, for which race of yellow-skinned races, a white, and a black man, as shown in 
Table 3, even if, it was proved that the ratio of the pulse wave component occupied to total light income 
was high, i.e., the measurement sensibility to biological information is high. 

[0050] In addition, (Other examples) The extinction property of the hemoglobin in blood Since it differs 
between oxygen, uncombined hemoglobin, and the hemoglobin combined with oxygen as shown in 
drawing 12 (b) If light with the wavelength from 300nm to 700nm, for example, light with the 
wavelength of about 470nm, is used as a detection light, the amount of various kinds of hemoglobin, the 
total amount of hemoglobin, etc. are measurable as biological information from the reinforcement. 
Moreover, the moisture contained in the skin is also measurable as biological information from the 
difference of the extinction property of the skin and moisture, for example. 
[0051] 

[Effect of the Invention] While irradiating light from light-emitting parts, such as LED, at a fingertip etc. 
and detecting the reflected light from blood etc. by light sensing portions, such as a photo transistor, in 
the pulse wave metering device (biological information metering device) concerning this invention as 
explained above, it has the description to measure biological information based on the detection result in 
the wavelength field from 300nm to 700nm of this detection means. The wavelength field of a light- 
emitting part considers as the range from at least 300nm to 700nm by hitting performing detection in 
this wavelength field, and among the light contained in 700nm or less, then outdoor daylight in a light- 
receiving wavelength field, while light 700nm or less makes a finger a transparent material and a 
wavelength field does not reach even a light sensing portion, the light of a low wavelength field is 
almost absorbed on a skin front face from 300nm. Therefore, a detection result can measure biological 
information from the detection result of the wavelength field from 300nm to 700nm only based on the 
light of a light-emitting part, without being influenced of outdoor daylight. So, since incorrect detection 
of the pulse wave resulting from outdoor daylight does not occur unless outdoor daylight shines on a 
detection section directly, even if it does not establish large-scale protection-from-light structure, the 
constraint to a service condition can be eased. 
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[0052] Moreover, the hemoglobin in blood has a more remarkably [ than the absorbancy index to 
infrared light ] large absorbancy index to the light which has a wavelength field in the range from 
300nm to 700nm. 

[0053] The luminous intensity which will reflect the light which has a wavelength field in the range 
from 300nm to 700nm according to the extinction property of this hemoglobin from a living body 
(blood vessel) if a living body is turned and irradiated follows blood volume change, and changes a lot 
So, since the S/N ratio of a pulse wave signal improves, in the pulse wave metering device concerning 
this invention, the effectiveness that the measurement sensibility of a pulse wave is high also does. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A detection means equipped with the light-emitting part which irradiates light towards some 
living bodies, and the light sensing portion which receives the light which this light-emitting part 
emitted through a living body, In the biological information metering device which has a living body 
information-display means to display biological information based on the detection result of this 
detection means said biological information The biological information metering device characterized 
by what is displayed based on the detection result in the wavelength field from about 300nm to about 
700nm of said detection means. 

[Claim 2] the time of the luminescence wavelength field of said light-emitting part being located in the 
range from about 300nm to about 700nm at least, and setting the light-receiving wavelength field of said 
light sensing portion to lambdanm in claim 1, — a light-receiving wavelength field — the following 
formulas 0 < — lambda <= Biological information metering device which carries out the description of 
being only in the range which fills 700. 

[Claim 3] The pulse wave metering device which is a pulse wave metering device which consists of a 
biological information metering device specified to claims 1 or 2, and is characterized by displaying the 
pulse wave information as said biological information based on the detection result of said detection 
means. 



[Translation done.] 
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[Drawing 5] 
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[Drawing 81 
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[Drawing 14] 
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{ Drawing 11] 
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[Drawing 15] 

(a) 




(nm) 




(b) 



t 1 075TLX 

'S3 




(C) 



1 077LX X 
* CI 




■« i. ili until 



L... jLjujLi A. „ JLl.._ -it.. 



■ iliiLm.i Ui 




[Drawing 16] 
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[Drawing 17] 
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